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General Web Display Idea

Web Server (Tomcat)

Web Browser

Some , Html, css, JovoScrig’r I
EPICS =% Magic

Display

Metadataq, then
value updates

At runtime,

network traffic similar to
Ctrl System {

pv: "SomePV",
value: 3.14
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EPICS Operator Interfaces

198X
199x
200x
2010
2017
Also:

HIGH FLUX | SPALLATION
% OAK RIDGE | g e
National Laboratory | REACTOR | SOURCE

edd/dm

medm, dm2k

edm

CS-Studio BOY
CS-Studio Display Builder

tcl/tk/ca,
python/gt/ca, ..

X11, Xt

Motif
Motif
SWT

JavaFX

TK
Qt

Ul libs change with
technology and fashion



Web EDM

Ryan Slominski,
JLab,

2017 EPICS Meeting

Diagnostics | ODH |[PPS ||MagP$S | Timing |Vacuum ||RF _OpenXAL | ([EETERITTY

Smohe Alarms ol
|_OTLMods | OTLMods | Gl Modd_

Laser Magnet Control

Vacuum'
| cozomcumnae || cozoecunce | | oo: omcumnce | | cosomonana || cozomonance | | cososonance | | ooz omcunae | | cozoscnance | ]

Beta EDM scree

Note: The CO2 discharge button remains below the assoclated modulator.

When the smoke detector indication is present, disharge requires confirmation.
Bata Screens 2.

Site Map
CHuMPS

Spark Counter

MAR 07, 2018 09:52:48

2286 DTL Cool
Maln Watarfuppty degC @ @E Tank 1 Tunnel Errant Beam T —
_% Post Gaupler Water Supply Down Time Rec Reduce Page
| - — |G Very useful and performant
e || e - .| . e for EDM displays
1~ G NG | 3 and Channel Access I0Cs

Datalls and Resat

Limitations:

 No waveforms (plots, images)

 No metadata from non-IOC servers (LabView, Python)
« No PV Access support




PV Web Socket - https://github.com/kasemir/pvws

e Based on Phoebus Stack

- Vlype PV forloc://, sim://, ca://, pva://, ...
_ P\/ POO“ng Subscribe to PVs

. A 'subscribe' JSON message requests updates for one or more PVs.
- RXJava Throttling e

{ "type": "subscribe", "pvs": [ "sim://sine", "loec://x(4)" ] }
A'clear' JSON message cancels updates for one or more PVs.

{ "type": "clear", "pvs": [ "sim://sine", "loc://x(4)" 1 }

 Data Packaged as JSON

- Sends metadata once
 No separate connections to *.EGU, *.PREC, ...

. Messages
- Severity and value on change
d {u m, n
— Arrays packed as Baseé4-binary ety LL Rzt nad,
"units"s "%",
- JavaScript in client merges updates “eoverty-: "NONE",
"value": 18.91891891891892
}
%%LI\K RIDGE | s ftux | seareanion

ional Laboratory | REACTOR | SOURCE



https://github.com/kasemir/pvws

Display Builder Welb Runtime - https://github.com/kasemir/dbwr

Instruments Data Collection & Scan Status

Instruments

A ator
|-Mode: Target

Power:

1383.68 kW

Charge: 2.323E-5C

Energy:

1011.448 Mev

Rate:

59.9 Hz

rBL-1A USANS—
O Shutter

ORun Run

O Scan Running

rBL-1B NOMAD
O Shutter

@Run de

() scan Aborted

rBL-2 BASIS
O Shutter

ORun Run

() scan Aborted

rBL-3 SNAP

OShutLer
OrRun Run

(O scan Finished

O Shutter
ORun Run

O Scan Running

rBL-4A MRef—

O Shutter

OFRun Run

O Scan Running

BL-4B LRef—

Main | Main | Main | Main | Main | Main |
) HEIR J J J J J
SNS O TO Chopper | O TO Chopper | O TO Chopper | O Choppers ‘ O Choppers |
Scan State Progress Scan Alarm Run Run Time Pause nED/ADNED O Choppers | -
BL1A USANS Running 64 9% No Alarm Run 11154 s Not Paused O O O vacuum | vacuum |
BL1B NOMAD Aborted 100 % No Alarm Idle 10s Not Paused O O © s |||@ _wes JI|@ wes [ ||@ wrs | [|@ s | [|@  wes
BLZ BASIS Aborted 100 % No Alarm Run 376.7 5 Not Paused O O BL-5 CNCS rBL-6 EQ-SANS -BL-7 VULCAN: rBL-9 CORELLF FBL-10 VENUS: rBL-11A POWGEN—— BL-11B MANDI
BL3 SNAP . O Shutter . Shutter O Shutter . Shutter O Shutter O Shutter
Finished 100 % No Alarm Run 6088 s Not Paused O O QR Run @~ ide Orun Run @~ ide QR Run Orun Run
BL4A M-REF Running 18 % No Alarm Run 4380.3s  Not Paused O O (© scan Running () scan Avorted (© scan Running (0) scan Finished (©) scan Running () scan Aborted
BL48 L-REF Running 40 % No Alarm Run 389 s Not Paused O O Main | man | Main | main | Man | man |
BL5 CNCS A O Vacuum | 0 Detector \ . Vacuum | O Vacuum | O Vacuum \
Running 7% No Alarm Run 19s Not Paused
O Choppers \ O Choppers | O Choppers \ O Choppers | O Choppers | O Choppers \
BL6 EQ-SANS Aborted 100 % No Alarm Idle 7155 Not Paused O O @ oChopper | @ Tochopper |
BL7VULCAN Running 23% No Alarm Run 846 s Not Paused O O @ s J[|@ wees |||@ s | [|@ mees | @ rees | |[|@  mers |
BL9 CORELLI -
nisnes goops WA e e MEIHFEIGEES O O -BL-12 TOPAZ ~BL-13 FNPB -BL-14B HYSPEC—— [-BL-15 NSE -BL-16B VISION ~BL-17 SEQUOIA -BL-18 ARCS—————
BL10 VENUS Shutter Shutter Shutter O Shutter Shurter Shutter . Shurter
Run Run @©-run Run @©-run Run Orun Run @run e
BL11A POWGEN ; O O ©
S 23 N AT D LA TS FEVEE (© scan Running () Scan Aborted () scan Running () Scan Running () scan Finished
BL11B MANDI Aborted 100 % No Alarm RUN 25815 Not Paused O O Main | Main | Main | Man | Main | Main |
BL12 TOPAZ Running 80 % No Alarm Run 2218855 Notpaused () ) Choppers | [ | @ _ Choppers @ vaum | |[|O veum | (@ _ vaowm |
BL14BHYSPEC  aported 100 % No Alarm Run a84's Not Paused O O © _Tochopper | 8 Choppers : O _ choppers |
Detector/nED
BL16B VISION Running 5% No Alarm Run 2288 s Not Paused O O
O IPPS | . IPPS | 0 IPPS | O IPPS | 0 IPPS | O IPPS | O IPPS |
BL17 SEQUOIA Running 65 % No Alarm Run 70s Not Paused O O
BL18 ARCS - rSummaries
Finished 100 % No Alarm Idle 10s Not Paused O O SE Cage | CMF | NCL | Gateways | ODH | Instuments Data | Archives | vacuum |
|
rHFIR
Scan State Progress  Scan Alarm Run Run Time Pause NnED/ADNED  ADNED SMS
HB2B NRSF2 Finished 100 % No Alarm Idle 1483s  NotPaused ’Q‘ O Idle OK I_(] be|S, I_EDS, Te)('l' U pd(]'l'es
HB2C WAND - O .
Finished 100 % No Alarm Idle 5s Not Paused Idle OK E b d d d d | M
h
Groups, Embedded displays, Macros

CGI1D:CS:Sca CGI1D:CS:Sca CG1D:.CS:Sca



https://github.com/kasemir/dbwr

Static’ Widgets

Pressure Pressure
Pressure  Pressure
| PPSKEY OFF vt s0m05 36227 oy e ATorm
GOOD GOOD GOOD o %5 GOOD
CCG
“;E 04 [ ] / RP
03
GV03 RV03
/ a0 218Tom
GV04 GOOD s 2 GOOD
RP
Pressure [ ]
02
Pcoz. GV02 RV02

.I I' RV06

T\
I\

o Ple
Chopper RV05
RP\
- / 01
GVO1 RVO01
Air
Supply vvo04 B L
p PCO1
. Pressure Pressure [ESSUIE Pressure Pressure  Pressure
CoTor Pressure 47863
=500 GOOD  GOOD GOOD S [7447orr] GooD GOOD
GOCD
HRVlO 2V09 B HRVO? GV0S ;—
PUMP o Pressure o2
CONTROL 02 1 Torr Pressure -
. . UNKNOW 727 Torr ot
GOOD
Leybold Screw
Line RPOS / T\
-rPump Maintenance (RP) -
Current Running ~ Alarm Setpoint ~ Maintenance Pressure ) Sl
(Hours) Require if RED 0Tor 766 — (O Blower ON / \
RPO1 1836 Hr 8000 (@) GOOD O Wwarning
RP02 1836 Hr 8000 @) O Error RPOS
RPO3 1836 Hr 8000 @)
RP04 1720 Hr 8000 (@) Global Vac Alarm D
rPump Maintenance (TMP)
el 197 Hr b . Current Running  Alarm Setpoint Maintenance EROROE/ECOR
RP06 136 Hr 8000 . (Hours) Require if RED Det Tank VacOK D
RPO7 2255 Hr 8000 @) TMPO1 5681 Hr 8000 o
e o 2000 [0) TMPO2 3503 Hr 8000 O S .
Guided-5 VacOK .
RPO09 2255 Hr 8000 o TMPO3 3503 Hr 8000 O
Thimble Alarm
RP10 2255 Hr 8000 Q TMPO4 3386 Hr 8000 @)
Vac-hv Interlock

RPO06

L5

WWo3
Pressure

GOOD

Leybold Screw
Line RP06
O Pump ON

Pressure
O Blower ON = ' " torr

O Warning GOOD

Q Error

Lines,
Circles,
Rectangles, ..

Limited ‘Rule’
Support:
Some colors,
Hide/Show



Line and Detector plots

rEast Detector

WULCAN Neutron Stats

0000 6000
8000 5000
6000 4000
3000
4000
2000
2000 | 1000
0 | 0
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 8 9
ROl Left: g Top: g Wwidth: zpg Height: 200 Default| ROl Left: g Top: g Wwidth: 160 Height: 3g Default |
DSpace ROIStart: 4 549 End:  1.205 Default| | | DSPace ROI Star: 1.766 End: 1,831 Default
Detector ROI:  g1g119 |'J Space: 1gg122 Detector ROI: 465727 ; BSpace: 5715

Favorites

rLPSD Detector

4000

3000

2000

1000

0 1 2 3 4 5 6 7 8
ROI Left: g Top: 7 Width: 7g Height: 253

DSpace ROI Start: 3.257 End: 3468

Detector ROL: 951542 DSpace: g

9

Default |

Default |

East Cursor (only available at beamline)

West Cursor (only available at beamline)

LPSD Cursor (only available at beamline)
Info

<checkbox> 500.000

East Detector Mare Detail |

West Detector More Detail J

LPSD Detector More Detail J

Info Info

<checkbox> 500.000 ‘<checkhm(> ‘500,000
Summary’
Detector ROIS: 2035485 2945 efs DSpaces: 17gg37 Beam Power: 1410847 Watts Proton Charge:  gg+11 pc
BM1 Counts: 422883 433 els = 5 |<progressbar> Run time: i

Time-Of-Flight |

BM2 Counts: 1549309 1817 els
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Instrument Pole More Detail |

Material Pole More Detail |

rinstrument Pole Plot

ROI Left: 19 Top: 24

Detector ROI:

<checkbox>  500.000

Width: 23 Height: 3g

rMaterial Pole Plot:

ROI Left: gg

Top: 18

Detector ROI: 9345

Width:gg Height: 57




CS-Studio on Desktop . Web Runtime

e InNfegrated Product o Just Display Runtime

 Robust Development * Fragile Development

- Type checking - No type checking

- Single-Language — Client: HTML, CSS, JS
Server: Java, Python, ...

O — — Different Web Browsers

File Browser TOPAZ | BL1Z Dashboard X
& |[ momercontrolsa | [ & 100% |~
v b1z - Main Detector XI¥ Plot (x4 Binned)
v i tmp Beam Power (KW ©laoemIKW
» G 20188 Primary Shutter:
» &= alignScripts Secondary Shutter @
[ chopper2_30Hz.scn Acquisition Software Slatus
[ chopper2_60Hz.scn
Data/Reduction Status
B chopper3_30Hz scn
|8 chopper3_60Hz scn - Proposal Information e &
» & demo Proposal # IPTS- 21677 !
i gSdH.pit Proposal Title. Commissioning-TOPAZ g
12¢ g5av.plt 2
2 g5uH.pit Team Members: 5XW.FCTFTEIU 5 > %
% gsuv.pit (XCAMS/UCAMS) °
% nEDFileReplay.bob —Run °
i nEDTest bob Scan Staus: e
o — — Min® 400 scale Min Mas Mean Total Rale °
puaPyTest.py = .
ey wporis Fun umber p— Detail Profiies ResetROI Posiion | ROl 185 324 238375 68652 Oes v Show
set_pv.py Fun Time: 205118

Read-only web view of
control system Is extreme

Beam Monitor 2 Counts: 1589739

Scan Monitor

ID  Created Name State %  Runtime  Finish Command Error

105 11:11:07  Ampr20 , EEm| 02:04:30 131538 -end- Aborted °

104 09:53:50  AMp/20.. . EER 01:16:45 11:10:35  -end- Aported ( ' l '

103 09:45:09  Amp/20 i W 00:02:02 094712 -end- Aborted v I

102 09:40:56  AMp/20.. " W 00:02:26 094325 -end- Aported °
101 09:39:11  Ampr20 h R 00:01:08 09:40:20 - end- Aborted

100 09:36:27  Amp/20 " W 00:0218  09:38:45 -end- Aported

99 09:33:13  fmp/20 " WER| 00:0257 09:3611 -end- Aborted

98 09:26:30  Amp/20. . B 00:0416 09:30:47 -end- Aported

57 09:24:02_ Amoi20 BN 00:01:35 _ 09:25:38 - end- Aborted

Scan Server Heap: 66.8 / 1024.0 MB (6.5 %), Non-Heap: 87.5 MB.




Status: New Project, but already very useful

o Label e Action Button to open display or web link
 Rectangle « Combo

« Ellipse  Group with group border

e Arc « Embedded Displays

« Polyline  Tabs

« Polygon o XYPlot

o Text Update « Image

o TextInput e  Macro support

« Text formatting (precision, units, enum labels) Alarm-sensitive border based on PV

e LED * Limited Rule support: Color of rect/circle/label,
visibility
« Multi-State LED

Caching
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Summary

Display Builder Web Runtime offers web access 1o much of the
Deskfop version

hitps://github.com/kasemir/pvws
https://github.com/kasemir/dbowr

http://your_tomcat/dbwr
1. git clone

[West Detector [LPSD Detector

rinstrument Pole Plot

R

T

. ant

2
3. copy *.war fo Tomcat
4

6000 4000
8000 5000 ROl Left: 33 Top: 24 Width: 23 Height: 39
4000 3000 Detector ROI:
6000
3000 2000 Echeckbux>:5m_uw
4000
. 2000
V I r | I : 2o 1000 1000 Material Pole Plot-
L] I . I I I I I ° o . \
] 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 B s 9

ROILeft: g Top: g Width: 209 Height: 200 Default ROILeft: g Top: o Width:1g9  Height: 39 Default ROILeft: g Top: 7 Width: 75 Height: 253 Defautt|
E P | A A D D R | | | DSpace ROI Start: 3 51 End: 1205 Defauit| | | DSPace ROl star: 1766 End: 1831 Default DSpace ROI Start: 3257 End: 3468 Defautt]
/7 oo

Detector ROL: 38110 [RcheckbRspace: 16122 Detector ROI: 45727 [RcheckboBSpace: 2716 Detector ROI: g4y DSpace: o

East Cursor (only available at beamline) West Cursor (only available at beamline) LPSD Cursor (only available at beamline)
Info Info Info

S =

Y East Detector More Detail |

Detector ROIs: 2035465 2245¢els DSpaces: 170837 Beam Power: 1410847 Watts  Proton Charge:  gg411 pc

BM1Counts: 477883 433els Toen | Run time: e ‘West Detector More Detail |

BM2 Counts: 1649309 1817 els. LPSD Detector More Detail | ROILeft: gg Top: 18 Width: g Height: 57

___ Instrument Pole More Detail | Detector RO 1245

Material Pole More Detail ) Echeckbux> 500.000
HIGH FLUX | SPALLATION
%OAK RIDGE ISOTOPE NEUTRON
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https://github.com/kasemir/pvws
https://github.com/kasemir/dbwr
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Limited Compatibility

%OAK RIDGE

National Laboratory

MEDM

}

textix="Hello"

EDM

Text object activeXTextClass
{ beginObjectProperties
object X 265
{ y 440
x= 265 w 155
y= 440 h 20
width=155 font "arial-bold-r-10.0"
height=20 fgColor index 5
} value {
"basic attribute” "Hello"
{ }
clr=54 endObjectProperties

Dump of tool’s in-memory “model”.

SPALLATION
NEUTRON
SOURCE

HIGH FLUX
ISOTOPE
REACTOR

Qt Designer

<widget class="calLabel" name="caLabel 0">
<property name="foreground">
<color alpha="255">
<red>10</red>
<green>0</green>
<blue>184</blue>
</color>

</property>
<property name="text">
<string>Hello</string>

Why not just
<text>Hello?

</property>
<property name="geometry">
<rect>
<x>265</x>
<y>440</y>
<width>155</width>
<height>20</height>
</rect>
</property>
</widget>




Simple, General Format

Display Builder e XML

“widger typemtiabel™ - Somewhat human-readable
<y>440</y> — I
BASANNS (DR Parsers for every programming
<height>20</height> Iongucge
<text>Hello<text>

<foreground color>
<color red="0" green="0" blue="0"/>
</foreground color>

</widgets e “label”, “text_update”

- Not hinting at specific
Implementation
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